This paper estimates the effect of the decision to import intermediate goods and capital equipment on Total Factor Productivity (TFP) at the firm level on a panel of Spanish firms (1991)(1992)(1993)(1994)(1995)(1996)(1997)(1998)(1999)(2000)(2001)(2002). We use two alternative approaches. In the first, we estimate TFP and apply a diff-in-diff estimator with a control group constructed by propensity-score matching. In the second, direct method, we estimate TFP with imported inputs as a state variable in one stage. Both approaches show that the effect of a firm's decision to source intermediates and capital equipment abroad on its TFP depends critically on its capacity to absorb technology, measured by the proportion of skilled labor. JEL classification numbers: F2, O1, O2
Introduction
The notion that international trade acts as a vehicle for productivityenhancing technology diffusion has been a subject of intense scrutiny in recent years. Seminal contributions include Coe and Helpman (1995) paper, Xu and Wang (1999) and Kortum (2001, 2002) , who showed that international trade (in capital goods in the case of Xu and Wang 1999 and Kortum 2001) spreads technology, with a traceable effect on productivity. Lumengo-Neso et al. (2001) showed that this technology diffusion could even work through indirect trade links (country A gets country C's technology by trading with country B which trades with country C). Acharya and Keller (2007) confirmed these findings but showed that the linkage between trade and productivity was largely heterogeneous across countries and sectors. These findings were suggestive of a potential causal chain from trade to technology diffusion to productivity growth.
However, as long as the unit of observation was defined at the aggregate level, the channels through which foreign technology, mediated by international trade, would translate into domestic productivity growth remained a black box. Understanding these channels would require firm-level analysis. At the firm level, there can be four possible linkages between trade and productivity, one "vertical" and three "horizontal". First, better access to imported intermediates can raise productivity because either (ia) foreign intermediates are of better quality, or (ib) through the production equivalent of a "love-ofvariety" argument (Ethier 1982) . It has also been emphasized, in endogenous growth models, that importing new varieties leads to productivity gains in the short and medium terms (Romer 1987, River-Batiz and Romer 1991) . Second, foreign competition in the final-goods market can whip up the productivity of domestic producers thanks to an X-inefficiency effect (Horn and al. 1995) and/or to a decrease in markup (due to a decline in the prices of intermediate inputs) accompanied by a scale effect (Krugman 1979 , Helpman and Krugman 1985 , Bernard and al. 2003 ) and/or thanks to an increase in the speed of technology adoption through the reduction in the number of domestic firms (Ederington and McCalman 2008 1 ) . Third, by contrast, foreign competition in the final-goods market can reduce firm productivity by slowing the rate at which new technology is adopted (by reducing the domestic firm's market share) (Rodrik 1992, Miyagiwa and Ohno 1999 and also Ederington and McCalman 2008 , as a direct impact of a decrease in domestic tariffs). Fourth, foreign competition in the final-goods market can also leave productivity at firm-level unchanged, while increasing average productivity through a reallocation effect (the least productive domestic firms exit and the more By and large, the balance of findings so far is in favor of a positive overall effect, in line with the discussion above. But the heterogeneity of these findings is disturbing, and there is lingering uncertainty about which channel matters most. This paper starts from the idea that the effect of trade on productivity depends not only on firm involvement in trade, but also on other firm characteristics. Empirical studies find that firms using imported intermediates are fairly different (across a broad range of individual characteristics) from firms that don't 5 . TFP comparisons that do not properly account for firm heterogeneity across groups may end up comparing apples and oranges. In addition, most of the empirical literature has focused on the effect of importing intermediates (through decreasing inputs prices). But firms may also import capital equipment, and foreign capital equipment may embody new or different technologies. The effect of the decision to import on TFP may then depend not just on where firms import their inputs from (as in Lööf and Andersson) but also on the firms' ability to "absorb" the technology embodied in foreign capital equipment.
To test the effect of firms' imports or decisions to import on TFP, certain methodological issues must be taken into account: (i) the simultaneity bias between inputs and TFP (the level of productivity known by the firm, but not by the econometrician, has an impact on the choice of inputs); (ii) the twofold selection bias since, first, the tests at period t are carried out for firms that have not exited at period t-1 (and hence the risk of overestimating TFP) and, finally, due to the fixed costs of importing, only highly productive firms can import intermediates and/or capital goods. We attempt to overcome these econometrical issues with a combination of approaches. The first one is in two stages. In stage 1, we estimate TFP using two alternative approaches: Olley and Pakes (1996) (Henceforth, OP) and Ackerberg, Caves and Frazer (2007) (Henceforte, ACF). In stage 2, we regress estimated TFP on the firm's decision to import. Stage 2 combines a difference-in-differences estimator with propensity-score matching in order to be as sure as possible that the superior performance of importers (treatment group) compared to non-importers (control group) is indeed due to importing. As argued by Blundell and Costa Dias (2000) this combination is the most reliable way of estimating treatment effects and has so far been used only by Vogel and Wagner (2008) in the TFPand-imports context 6 .
The second approach is direct (one stage). We extend both the OP and ACF methods to control for possible correlation between firm imports and unobserved productivity shocks by including the importing share of intermediates and capital goods purchases directly in the production function. In addition to a stronger control for endogeneity of imports, this approach has the advantage of using all the information contained in importing decisions (not just status, but also share).
We are able to control for the absorptive capacity of firms thanks to a particularly rich panel of Spanish firms 7 (covering the period between 1991 and 2002). In addition to data on foreign firm purchases, it includes the proportion of skilled labor as well as R&D expenditures, which we use to proxy absorptive capacity. Our identification strategy consists in interacting these firm characteristics with the decision to import or, alternatively, the impact of the share of imports to differenciate groups of firms by skilled employment, R&D intensity, and other characteristics. We also control, albeit imperfectly, for possible markup effects using market-share data (also in the database).
Our results are strong and telling. Without controlling for interaction with firm characteristics, the effect of the decision to import on TFP is only weakly identified. By contrast, once importing decision is interacted with the proportion of skilled labor, the effect is very significant and robust across a variety of specifications. With this two-stage approach, we find that starting to import intermediates and capital equipment raises productivity by 8 percentage points the first year, by 9 percentage points the second year and by 9.5 percentage points the third year for skill-intensive firms. With the direct approach, we find that a ten-percentage point increase in the share of imports in total intermediates and capital-goods purchases raises TFP by 1.5% on average for the whole sample. But we also find that this effect is greatest for "skill-intensive" firms. Our results lend support to the hypothesis that, over and above any contestability effect, imports raise TFP by giving access to more and possibly better inputs; the importance of absorptive capacity providing indirect support to the notion that foreign capital equipment brings in better technology. 8 The paper is organized as follows. Section 2 reviews estimation issues for our two approaches (two-step and direct). Section 3 presents the data. Sections 4 and 5 present estimation results and discuss a variety of robustness issues. Section 6 concludes. 7 Most studies on Spanish firms (e.g. Delgado et al. 2002 , Campa 2004 , Fariñas and Martin-Marcos 2007 have focused on the relationship between exports and productivity. Others studies, including Castellani and Zanfei (2003) , Jabbour and Mucchielli (2007) and Sembenelli and Siotis (2008) , looked at foreign indirect investments. Lastly, some papers examined innovations (Huergo, 2006 , Diaz-Diaz, Aguiar-Diaz et De Saa-Perez, 2008 , Vega-Jurado et al. 2008 . 8 This idea of complementarity between international technological diffusion and domestic human formation has been formalized by Keller (1996) .
Estimation issues
As discussed in the introduction, our first procedure involves two stages. In the first, we obtain consistent estimates of Total Factor Productivity (TFP) at the firm level using two alternative semi-parametric methods, one developed by Olley and Pakes (1996) , and the other by Ackerberg, Caves and Frazer (2007) . The OP and ACF methods provide consistent estimates in the presence of endogenous input choices and selection issues using investment as a proxy for unobservable firm-specific shocks. The main difference between these two metholodogies is in the treatment of labor. In OP, capital alone is considered as a state variable and is chosen at period t-1 by the firm. Labor is automatiquely adjusted at period t. With ACF, labor is no longer a free variable and is assumed to be chosen before period t. This can be justified, for instance, by constraints or rigidities in lay-off or hiring procedures on the labor market.
In the second stage of our procedure, described in section 2.1, we apply a treatment-effects methodology to assess the impact of import decision on TFP, using propensity-score matching to construct a control group of nonimporting firms with characteristics similar to those of importing firms. Our alternative, direct approach is discussed in section 2.2.
Stage 2: TFP and import decision
The second part of our procedure consists of analyzing how a firm's decision to start importing affects its estimated TFP. This is a "treatment-effect" problem where, as in most treatment-effect problems in economics, difficulties come from the definition of the control group and the proper way of addressing the treatment's endogeneity. We do this by combining a difference-in-differences estimator with construction of the control group by propensity-score matching, following Rosenbaum and Rubin (1983) . The diffin-diff estimator compares the change in the TFP of importing firms when they start importing with the change in the TFP, over the same years, of similar firms that never imported. The propensity-score matching serves to identify the "similar" firms. The second stage goes, like the first, in several steps.
Step 1. We start with the definition and selection of the treatment and control groups. The treatment group is the set of firms that start importing at some t in the sample period. Because the treatment is a voluntary decision instead of being randomly assigned, the decision to take it has to be modeled as a function of firm observables. This requires the estimation of probit regressions to explain the probability of starting to import year by year. That is, letting:
we run an equation of the type
Where
x is a vector of lagged firm characteristics (profit, 9 estimated TFP, export status, size, capital-labor ratio, and average wage) and j δ are industry effects affecting both the decision to import and the level of TFP.
Estimation of (2) by probit on the whole sample (importing and nonimporting firms) yields an estimated propensity score which, by abuse of notation, we will denote again by ˆi t p .
The control group is constructed by propensity-score matching using scores estimated from (2). For each importing firm i, in general the matching procedure 10 selects the non-importing firms j whose propensity score ˆj t p lies within a predetermined distance λ (we take
, which means that "matchable" firms must differ in their probability of taking the treatment by no more than 1%). When several firms fall within this distance, weights ( ), ij i j w w p p = are attributed to each of them. 11 We use the caliper matching method, i.e. we take the non-treated firm whose propensity score falls within a pre specified radius with the treated. We also impose a "common support" constraint; that is, if no firm j such that ˆĵ t it p p λ − < can be found, we throw i out of the sample.
The validity of the control group constructed this way is assessed on the basis of "balancing score" tests (see Todd 2005a, 2005b) , whose logic is detailed in annex.
Step 2. Letting it q (without the hat) denote TFP estimated in the first stage,
9 Lagged profits control for something like "Ashenfelter's dip", i.e. firms turning to imports at t because they experienced a drop in profits at t-1 (the original Ashenfelter dip was the observation that individuals tend to enrol in training programs after a temporary earnings dip; ignoring the dip would bias estimates by attributing to the training program the effect of the recovery from the dip). We could also find an opposite effect, insofar as more profits at t-1 could allow for the purchase of more capital goods from abroad at t. 10 This procedure is implemented by Stata's psmatch2 command, due to Leuven and Sianesi (2003) . 11 The choice of a weighting scheme is, again, the experimenter's decision.
where 1 it Θ = marks the event that firm i switches import status at t (from
1 if firm switches import status at 0 otherwise,
In the regression we include control variables where it U is a vector of firm characteristics (foreign capital share, market share) and it V a vector of industry characteristics (Herfindahl index, output growth), and α ℓ and t α are vectors of location and time dummies respectively. We run several variants of (3), discussed in the course of the paper. We include lagged values of it Θ to allow for dynamic (learning) effects. One variant distinguishes between onetime and repeated switchers and another one uses the interaction between the binary status and the skilled labor share.
The direct approach
The preceding subsection presented a two-stage methodology to evaluate the impact of starting to import on productivity. To assess the robustness of our findings, we use an alternative specification and method. To this end, we modify the OP and ACF methodologies assuming that firms anticipate the effect of their imports on their productivity. We address this issue by estimating a production function that includes the share of imports in intermediates and capital equipment purchases directly as a regressor and treated as endogenous like investment. Using the share of imported intermediates and capital (rather than the binary import status), our production function equation for the extended OP method becomes
with ( ) ( )
M purchases of intermediates and I investment.
And for the extended ACF method, our production function equation becomes:
This alternative procedure has some similarity to the one used, inter alia, by Kasahara & Rodrigue (2008), but we modify it in order to explore the central hypothesis of this paper, namely that the effect of imports on productivity depends on the firm's absorptive capacity. In order to do so, for each firm High such that
For example, suppose that k it z is the share of skilled manpower in the firm's labor force. Then 1 k it High = characterizes skill-intensive firms (those we presume have a high absorptive capacity for foreign technology embodied in imported inputs). Using characteristic k to determine the "high" and "low" groups, we then have a production function (in logs) of the form for the extended OP method:
And for the extended ACF method:
We estimate (8) and (9) for the entire sample, and repeat the estimation exercise for various groupings (some of which multiple-category generalizations of (7) Data on foreign purchases does not distinguish between intermediates and capital equipment. This does not matter when using a binary classification of firms between importing and non-importing ones. We gain added precision by using actual amounts purchased, but then those must be compared to total purchases of intermediates and capital goods (ie investment) to be meaningful. Table 1 shows descriptive statistics for the firms in our sample, averaged over the whole sample period. Because the distinction between firms that import intermediates and firms that do not at the core of our analysis, the table distinguishes between three categories: (i) firms that never used imported intermediates (30.4% of the sample), (ii) firms that always used imported intermediates (37.4% of the sample), and (iii) firms that switched status once or more (the remaining 32.2%). It can be seen from Table 1 that there is a huge difference in the average size of importing firms relative to non-importing ones (the former are thirty-three times larger than the latter in terms of output and thirty-eight times larger in terms of capital). Because they are also 2.8 times more capital-intensive, importing firms are only fifteen times larger than non-importing ones in terms of employment. Importing firms are slightly more intensive in their use of intermediates (59% of output value against 50% for non-importing firms), tend to export more (27% of their output against 3% for non-importing ones), and have R&D ratios six times higher. Finally, the least surprising observation is that the share of foreign capital is much higher (35%) for importing firms than for non-importing ones (1%), suggesting that foreign-owned firms tend to buy intermediates abroad -possibly in parent companies-more than domestically-owned ones. In all dimensions, the average characteristics of switching firms are, unsurprisingly, convex combinations of those of importing and non-importing ones.
Descriptive statistics
These large differences in individual characteristics across groups defined by importing status highlight the need for a careful construction of the control group. Using a propensity-score matching approach ensures that we compare firms that are comparable instead of raw categories that are obviously too heterogeneous to be compared. Table 2 reports the parameter estimates for industry production functions based on the OP and ACF methodologies. Figure 1 shows the evolution of estimated TFP 13 over the sample period for our three firm types as defined by import status: always importing, never importing and switching. In order to control for industry effects, the curves correspond to yearly averages of residuals obtained by regressing TFP on industry dummies. It can be seen that (i) firms that import either regularly or sporadically have an unweighted average productivity which is slightly lower than that of nonimporting firms (ii) TFP for importers and switcher importers have increased throughout the period, whereas firm productivity for non-importers has been relatively stagnant. Moreover, importers have increased their average TFP more significantly. In order to assess whether these different trends observed can be "explained" by firm imports, we now turn to the econometric analysis with in first the treatment effect.
Two-stage estimation results

TFP estimation
13 Figure 1 is constructed with TFP issued from OP methodology. With ACF we obtain very similar graphs. The coefficient for the correlation between OP-estimated TFP and ACF-estimated TFP is high (0.91). Tables 5a and 5b show OLS with robust standard errors and outlier-robust 14 estimation results 15 for (3) with lagged values of what we call "entry", by which we mean switching from non-importing to importing status. In the first column, the treatment group is the set of all firms that start importing at least once over the sample period. In the second, the treatment group is split between two sub-groups: one is made of firms that switch from nonimporting to importing status only once in the sample period ("single switchers"), and the other is made of firms that switch several times ("multiple switchers"). Here we compare each sub-group with the control group constructed in the preceding step of PSM. The idea behind this subdivision of the treatment group is as follows. When a firm starts importing intermediates or capital equipment, either it observes an improvement in its operations or it does not. In the first case, it will either keep on importing or convince its domestic suppliers to match the foreign specifications (for a discussion of this, see Blalock and Veloso 2007) , in which case it will cease permanently to import. This is our first sub-group. In the second case, it will stop and retry with other foreign suppliers, incurring multiple spells. This is our second sub-group. Thus, we would expect to see an effect on TFP in the first case but not in the second: these are like two different treatments for which we have different priors. (Ackerberg, Caves and Frazer, 2007) Tables 5a and 5b show that the effect of switching to imported intermediates is insignificant in the barebones version of the equation (columns (1) and (4) in each table). However, when importing status is interacted with the single vs. multiple-switcher dummy, the effect of switching becomes significant for the first category that we can see in columns (2) and (5) in the two tables. The impact effect is a 12-13% 16 boost in TFP (significant at 10% and 5%), with a long-run effect (after two years) in the 11-15% range. This is a large effect, although in table 5b where TFP is estimated using the ACF method, the coefficients are lower and less significant (only at the 10% level for the outlier robust regression, column (5)).
Treatment effect
In order to shed more light on the mechanisms determining the impact of becoming importer, we have estimated an equation interacting import status with firm characteristics (other than single/multiple switcher). Columns (3) and (6) in tables 5a and 5b show that interacting the importing status of firms with the proportion of skilled labor changes radically the results compared to the equation's barebones version. Firms which both start importing and increase their share of skilled labor get a very high productivity gain, but not necessarily in the first year of importing. The significant and large coefficient for the following years shows that this productivity-enhancing effect of imports is persistent. A 10% increase in the share of skilled labor could produce a differential gain of about 26% three years after taking up importing. Other interaction terms with a set of firm characteristics (export share, share of R&D expenses in the sum of intermediates purchases and investment, market share, share of foreign capital, average profit growth rate, average production growth rate during the first three years after imports begin), by contrast, are insignificant. These results have not been reported 17 .
Direct estimation results
If the decision to purchase foreign intermediates is a short-run one, it may be correlated with the unobserved idiosyncratic shock, TFP. If that is true, the OP approach should be applied to purchases of foreign as well as domestic inputs. In order to verify that our results are not biased by inadequate treatment of this endogeneity, we re-estimate the production function with import share as one of the regressors. To verify the robustness of our estimates, we also extend the ACF approach as was done for the OP approach. Estimation results, by industry, are shown in Table 6 for the two approaches. Table 6 : Direct approach production function parameter estimates, by industry
The share of imported inputs has a positive and significant effect on TFP in 8 out of 12 industries for the extended OP method, the four exceptions being leather products, wood and paper, rubber and plastics, and other non-metallic mineral products. All four of these industries transform imported raw materials (leather, rubber, timber, and ores) and it is reassuring that our measure of TFP does not pick up anything for them. This could thus indicate that import share only has an impact on TFP when imported inputs integrate a certain amount of technology. Results for the extended ACF method are in line with the preceding results, except for the rubber and plastics and other non-metallic mineral products sectors, which display a significant coefficient for import share at the 10 percent level. The highest coefficients are obtained for printing products (0.426), machinery and equipment (0.281) and office equipment and precision (0.201) for both approaches. Table 7 shows the potential effect of intermediates and/or equipment imports on firm productivity for the whole sample. In the first column we can see that a 10 percentage points increase in import share 18 raises TFP by 1.5% for the extended OP approach and 1.4% for the extended ACF approach. This result is close to that found by Halpern et al. for Hungarian exporting firms, but significantly lower than the findings of Kasahara and Rodrigue for Chilean manufacturing firms (although their estimation procedures are different). In the following columns we test whether firm imports could have differenciated effects on TFP by taking into account firm heterogeneity. The other columns in Table 7 show estimation results by groups defined on individual firm characteristics. For each characteristic k it z , coefficients on labor (ℓ), capital (k), and total materials (m), are the same for "high-value" and "low-value" groups. For the coefficients on Mshare, we interact the import share with a "High" dummy indicator using the seventy-fifth percentile as the switchpoint for each characteristic.
In the first regression, we return to absorptive capacity by using skill intensity, foreign capital and R&D intensity in columns (2), (3) and (4). The importance of skilled employment in explaining the import-induced productivity gains which were highlighted using the preceding methodology (PSM associated with diff-in-diff) is clearly checked. For the "low-skill" group of firms, the import share coefficient is either significant but very low (with the extended ACF method) or not significant (with the extended OP method). By contrast, for the "high-skill" group (ie for the twenty-five percent of firms having higher skilled employment shares), the coefficient is significant and very high, indicating that a 10 percentage points increase in the share of imports raises TFP by 3.4% (with ACF) and 3.6% (with OP approach). Surprisingly, however, the differenciated effect of using foreign inputs (column (4)) goes in different direction between groups defined on R&D intensity depending on the approach used. These results do not allow us to make conclusions.
The effect of imports on TFP is also stronger for firms with a high share of foreign capital. This may be due in part to foreign-owned firms purchasing intermediates from the parent company, in which case they are likely to get technical assistance as well.
In columns (6) and (7), we define the firm groups based on profit growth and market share. The idea is to look at whether or not firms' choices to purchase intermediates and equipment abroad are motivated by the search for cheaper inputs. If importing leads to cost decreases, firms could either lower their prices (and their markups) in order to enlarge market share, or increase their profitability. The results show that the effect is also a bit stronger for firms with a high market share or a high growth in profitability, but by a small margin. The margin's smallness, incidentally, suggests that our productivity effects are not driven by differences in markups. This result is not surprising, since Spanish firms have intensified their European market integration by increasing their imports from these countries. This choice does not correspond to a price strategy.
The purpose of the test in column (8), is to verify the role of scale effect by using production growth, ie the firm average for production growth rate. Descriptive statistics have highlighted that importing firms tend to be larger. This may mean that when firms grow, they increase their probability to import. Consequently, we could hypothesize that productivity gains are linked to increasing return to scale and not due to becoming an importer of inputs. The results show a slightly stronger effect for firms with high production growth (both with extended OP and ACF methods), but this effect is too weak to validate this assumption.
Finally, and surprisingly, the productivity-enhancing effect of imports appears smaller for firms that export more. Thus, our sample does not seem to confirm the complementarity between imports and exports found by other authors. Table 7 : Direct approach production function parameter estimates, by group
In total, our results suggest that firms with a substantial share of skilled manpower or foreign capital benefit more from imported inputs than others. This is consistent with Acemoglu and Zilibotti's model (2001) . At the country level, they show that discrepancies between domestic skill and imported technologies are a source of productivity differences. To improve productivity through importing, a country needs to have an appropriate local skill level. Our results lead us to a similar conclusion at the firm level. Firms that employ many engineers, scientists and technical workers obtain higher productivity gains when they use foreign intermediate and/or equipment goods.
Concluding remarks
Whether based on a direct approach (in which foreign intermediates are included directly in the production function) or on a diff-in-diff estimator with a control group constructed by propensity-score matching, our results suggest, in accordance with the recent literature, that importing foreign intermediates and capital raises total factor productivity at the firm level, pointing to a learning by importing effect.
But they also show that this effect is not the same across firms. Using a rich dataset of Spanish firms, we find that absorptive capacity, proxied by the firm's skill intensity, significantly enhances this effect. For instance, a firm with a proportion of skilled personnel above the seventy-fifth percentile stands to benefit twice more from imported intermediates and capital, in terms of TFP, than one below that cutoff.
We also find that firms with foreign capital stand to benefit more than others from importing intermediates and capital. This can be interpreted as suggesting that learning effects are important, whether through familiarity with foreign equipment or, possibly, through the presence of training programs and foreign management (more likely in firms with foreign capital, where the parent company may happen to be the provider of foreign equipment).
These results suggest that average correlations between TFP and various measures of exposure to international trade should be interpreted cautiously, as the benefits that exposure can bring about depend in large part on absorptive capacity, which cannot be assessed without detailed data on the firm's activities and characteristics. In terms of economic policy, our results also suggest that trade-liberalization reforms could be made more effective in terms of raising an economy's productive efficiency (putting aside allocativeefficiency issues) if accompanied by training programs or specific aids for the hiring of skilled personnel (engineers and technicians) aimed at potential importers, not just exporters (the usual target for assistance). 
Annex 1 -The Balancing Score Tests
Let i x be the average value over the sample period of some individual characteristic of firm i (say, its productivity). For the control group to be valid, the average value of that individual characteristic should not differ "too much" between the treatment and control group. Two approaches are available to test whether this condition holds. The first is based on the following test statistic:
where w w x x = is the weight given to control firm j in the matching. Although there are no real criteria on the maximum difference which we can accept in an unquestionable way, Rosenbaum and Rubin (1985) suggest that this difference should not exceed 20.
The second test consists of running, for each variable entering the propensity score model, a formal paired t-test between the two groups to satisfy that no significant differences exist.
In the third test we estimate for each variables regression of the form ( ) ( )
where ˆ( ) p Θ denotes the estimated propensity score and θ is a dummy variable equal to 1 if the firm switches import status. As explained by Smith and Todd (2005b) , the balancing condition requires the γ's to be jointly insignificant. Table 5a Effect of import status on TFP (Olley and Pakes, 1996) 
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